We herein report an elderly patient with a history of restless legs syndrome (RLS) who developed unpleasant sensations in the lower abdomen and perineum. The patient's symptoms occurred during the evening and at rest and forced the patient to void, resulting in some symptom relief. Urological examinations and spinal magnetic resonance imaging findings were unremarkable. The adjunctive use of rotigotine resolved her symptoms. The symptoms were considered to be restless bladder . Further studies are required to elucidate whether restless bladder is an identical condition to the clinical entities of other RLS variants or whether it represents an unusual feature of RLS.
Introduction
Restless legs syndrome (RLS) is clinically characterized by an urge to move the legs, accompanied by abnormal sensations, which causes insomnia. Symptoms occur or worsen at rest and during the evening, and movement provides partial or total relief. Patients with severe RLS may exhibit symptoms in other body parts, including the hips, trunk and face. However, the legs are predominantly affected. The leg symptoms occur first, and the leg symptoms are more severe than those of other body parts (1) . Confined involvement of body parts other than the legs is sometimes recognized as a phenotypic variant of RLS, but it is extremely rare. We herein report an elderly woman with RLS who developed unpleasant sensations in the lower abdomen and perineum, which were relieved by urination.
Case Report
An 83-year-old woman presented with difficulty in falling and staying asleep because of frequent micturition due to an unpleasant sensation (growing of the pelvic organs) in the lower abdomen and perineum that occurred concurrently with worsening RLS symptoms during the evening. These symptoms persisted for one year. She was diagnosed with RLS at 81 years of age. After administering 0.125 mg/day of pramipexole, her International RLS study group rating scale (IRLS) score decreased from 28 to 7. Her RLS symptoms were well controlled with 0.125 mg/day of pramipexole until one year ago, when an unpleasant sensation in the lower abdomen and perineum occurred. Her other past medical history included hypertension and atrial fibrillation. The patient consumed 2 cups of green tea daily, but she did not smoke or drink alcohol. Her RLS symptoms exhibited a circadian variation and peaked between 9 and 10 pm without evidence of an earlier onset of symptoms. Her IRLS score at this time was 26. The unpleasant sensations in the lower abdomen and perineum occurred during the evening (peak: 10 pm) and at rest. These symptoms forced the patient to void. Urination markedly relieved these symptoms. (2) . RLS: restless legs syndrome day urination frequencies (e.g., 4-11 times during the daytime and 3-10 times during the night). She voided urine frequently, and each urine volume was low or normal (45-240 mL). A neurological examination was unremarkable. The patient scored 3 on the MDS-Unified Parkinson Disease Rating Scale part III (motor score) attributed to age-related motor slowing.
Laboratory data showed anemia (Hb 10.8 mg/dL), low ferritin levels (8 ng/mL) and normal iron (77 μg/dL). The urine tests were normal. Detailed urological examinations, including a pelvic examination, cystoscopy, uroflowmetry, residual urine volume measurements and urodynamic testing, did not reveal lower urinary tract dysfunction or urogenital disorders. Spine magnetic resonance imaging showed no canal stenosis.
Seven days of iron supplement administration improved the RLS symptoms (IRLS score 26 to 18). However, the unpleasant sensations in the lower abdomen and perineum, which improved after urination, persisted. Gabapentin enacarbil (300 mg/day) administration was initiated, but discontinued due to sleepiness. The adjunctive use of rotigotine (2.25 mg/day) completely eliminated the urinary-related unpleasant sensations within several days, and the RLS symptoms continued to improve.
Discussion
We herein describe an 83-year-old woman with a history of RLS who developed unpleasant sensations in her lower abdomen and perineum. These symptoms were relieved by urination. The abnormal sensations were intense enough to stimulate urination, which relieved the sensory complaints. However, the urge to void was triggered by abnormal sensations around the perineum. This symptom is not correctly defined as urinary urgency, which is typically observed in patients with an overactive bladder (OAB). Our patient's symptoms are similar to those of 2 patients previously described by Antelmi et al. (2) .
These symptoms were associated with worsening RLS symptoms, which were partially associated with decreased ferritin levels. According to a thorough examination, urological or spinal cord diseases were not the likely cause of this patient's symptoms. Low repeatability and wide dayto-day variations in the urine frequency were recorded with the frequency-volume chart, which suggested a functional rather than organic micturition disturbance.
Antelmi et al. (2) reported two patients who complained of troublesome feelings localized at the level of the bladder. These feelings were different from urgency resulting from a full bladder, but were transiently improved after voiding. These symptoms caused insomnia in both patients. The patients responded favorably to low-dose pramipexole (0.18 mg/day). Neither patient had RLS. However, one patient had a family history of RLS. In contrast, our patient did not have a family history of RLS, however, she was previously diagnosed with RLS. Taken together, our patient's micturition-related unpleasant sensations in the lower abdomen and perineum (growing of the pelvic organs) were considered to be restless bladder . To the best of our knowledge, only 3 patients with restless bladder have so far been reported, including our patient (Table 1) . Urological and spinal cord diseases were excluded in all of these patients, and low-dose dopamine agonist therapy was markedly effective. Urinary urgency, which is a characteristic finding of OAB, was not observed in any patient. The presence of RLS and the temporal relationship between the occurrence of micturition-related complaints of unpleasant sensations in the lower abdomen and perineum and a worsening of RLS symptoms in our patient supported the diagnosis of restless bladder. However, because our patient had been diagnosed with RLS, it remains unclear whether restless bladder is one of the unusual variants of RLS or whether it represents an unusual feature of RLS. Augmentation is unlikely in our patient because there was no evidence of an earlier onset of RLS symptoms or increases in the symptom severity beyond the levels before the initiation of treatment (3). The involvement of other body parts without involvement of the legs, such as restless abdomen (4) and restless lower back (5), have been reported, however, these conditions are extremely rare. Table 2 summarizes the similarities and differences among restless bladder, restless genital syndrome and OAB (2, 6, 7) . OAB was unlikely to contribute to micturition-related complaints in our patient due to the absence of definitive urinary urgency, which was confirmed by the detailed clinical interview and absence of involuntary bladder contractions during the filling phase during the urological study.
Persistent genital arousal disorder (PGAD) or restless genital syndrome (RGS) should be a differential diagnosis for restless bladder, which is characterized by abnormal, intolerable sensations in the perineum that are relieved by sexual activity without concurrent sexual desire or walking (6, 8) . Because PGAD often concomitantly occurs with RLS, RGS was proposed by Waldinger et al. (6) . One study of 18 women with PGAD (RGS) revealed that 12 (67%) women reported an improvement in the abnormal genital sensations after voiding, and 9 of these women reported an urge to void (6) . However, detailed urological examinations were not performed. This study suggests a potential relationship among RLS, RGS and restless bladder. The micturitionrelated symptoms in patients with RGS may have been triggered by abnormal, intolerable sensations in the perineal re-gion, such as the clitoral or vaginal area. RGS was unlikely in our patient because the patient described improvements in abnormal sensation only after urination.
The pathophysiological mechanism of restless bladder is not clear. However, we hypothesized that increased spinal cord excitability (9) , particularly in the supraspinal regions of the lumbosacral segments (L4-S1) (4), and altered dopaminergic systems in the brain and spinal cord play a role in the generation of abnormal sensations in the lower abdomen and perineum that are relieved with urination (10) . Afferent fibers from the bladder enter the sacral cord via the pelvic nerves and terminate in segments L4-S2, and these fibers relay essential information and sensations for urinary control. A11 diencephalospinal neurons provide a major source of dopamine innervation to the spinal cord and project to the dorsal and anterior horns to modulate sensory, motor, nociceptive and sexual functions (11) (12) (13) . In patients with RLS and restless bladder, alterations of these dopaminergic systems in the spinal cord may result in increased spinal cord excitability of afferent inputs from the bladder. Furthermore, the improvement of restless bladder after the addition of rotigotine to pramipexole in our patient suggests that stimulation of the central D1 receptor may normalize increased spinal cord excitability at the input levels because rotigotine has a higher binding affinity to the dopamine D1 and D5 receptors (D1 family) than pramipexole (14) .
A favorable response to dopamine agonists and the coexistence of RLS in some patients suggest that RGS is a variant of RLS (6, 8) . Restless abdomen patients exhibit improvements in sensory complaints with low-dose dopamine agonist therapy (4) or iron supplement therapy alone (15) . These patients also report the presence of periodic limb movements during sleep. Three patients with restless abdo-men were homozygous for the most common RLS/PLMSassociated risk allele in the BTBD9 gene, which suggests that restless abdomen is also a phenotypic variant of RLS (4) .
In conclusion, physicians should be aware that restlessness may occur in body regions other than the legs. These symptoms negatively impact sleep and exhibit significant improvement following dopamine agonist treatment. Therefore, the early detection and treatment of RLS variants are clinically important. In clinical practice, urination elicited by abnormal sensations around the perineum that improves the sensory complaints is an important clue in the differentiation of restless bladder from OAB and prompts the administration of a dopamine agonist. Further studies are required to analyze the characteristics of patients with restless bladder to clarify whether restless bladder is an identical condition to the clinical entities of other RLS variants or whether it represents an unusual feature of RLS.
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